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Detailed Report 

1. Name of invention 
coordinate input device 

2. Sphere of patent request 
(Claim 1) 

This invention is concerning a coordinate input device which has the following 
characteristics: 

This coordinate input device has a liquid crystal display screen (1) where 
predetermined display data are displayed, an input pen (3) which inputs the coordinates of 
a predetermined spot on the liquid crystal display screen (1) by contact with the spot. 

The input pen (3)has a light-emitting element (4) which irradiates a reflective 
plate (2) of the liquid crystal display screen (1) through a 1 st optical structure (5); and 
light receiving elements (6) which receive reflected light from the reflective plate (2) 
through a 2 nd optical structure (7). 

At the same time, this coordinate input-device has a driving section (8) which 
reverses the predetermined coordinates of the liquid crystal display screen (1) from white 
to black in order; a detection port (9) which detects and notifies the coordinates of the 
output signal from the light-receiving element (6) by white and black reverse; a control 
section (18) which controls the white and black reverse of the driving section (8). 
Detection of signals at the detection port (9) occurs at the same time. 

3. Detailed explanation of invention 
(Abstract) 

In this invention, the input pen has a light-emitting element which outputs signals 
that are reflected by the reflective plate of the liquid crystal display screen to the light 
receiving elements. By reversing the predetermined coordinates on the liquid crystal 
display screen from white to black in order, the coordinates of the input pen which 
contacts a predetermined spot on the liquid crystal display screen are detected at the 
detection port. 

(Field of industrial use) 

This invention is concerning a coordinate input device where an input pen is used 
with a display device that has a liquid crystal display screen. Especially, it is concerning 
a coordinate input device with an input pen which has the following features. The input 
pen has a light-emitting element which outputs signals which are reflected by the 
reflective plate of liquid crystal display screen to h light receiving elements. By reversing 
predetermined coordinates on the liquid crystal display screen from white to black in 
order, the coordinate here the input pen contacts the liquid crystal display screen are 
detected at the detection port. 

With some display devices which use a liquid crystal display screen, input/output 
of predetermined data can be done using an input pen to form a picture image on the 
display screen. 
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This display device generally consists of a set of coordinates on a display screen. 
Commands from the input pen are detected and the data to be input is selected by the 
position of the coordinates. 

With this detection of coordinate, once an error occurs, incorrect data will be 
input. Therefore, the detection of the coordinate must be accurate. In addition, the device 
should be inexpensive and have a simple construction. 

(Prior art) 

Previous devices have been constructed as shown by the block diagram in figure 

5. 

As shown in figure 5, a tablet 1 1 is placed on liquid crystal display screen 1. 
Display data s from the host CPU 16 is stored in memory 12 by a control section 13. A 
driving section 17 displays data stored in the memory section 12 on the display screen. 

The input pen 10 also has a vibrating section 15 which outputs a predetermined 
signal. The tablet 1 1 has a detecting section 14 which detects the signal. 

Therefore, the input pen 10 selects a predetermined area of the picture image 
displayed on the liquid crystal display screen 1 , and the coordinates are detected by 
detecting the output signal of the input pen 10 using the detecting section 14 through the 
tablet 11. The detected coordinates are sent to the host CPU 16. Comparison of display 
data from the input pen 10 is done. 

Accordingly, by touching the input pen 10 to the image displayed on the liquid 
crystal display screen 1, predetermined data are selected and input from the display data. 

One type of tablet 1 1 is constructed to detect coordinates by using magnet wire 
and detecting coordinates by a change in the magnetic power due to being contacted by 
the input pen 10. 

(Problems that this invention tries to solve) 

The coordinates detected by such a tablet Hare often in error due to noise from 
outside. In this case, input of the wrong data occurs. 

In addition, this tablet 1 1 has to be formed on a liquid crystal display screen 1. 
The structure of the display screen becomes complicated and ends up being expensive. 

(Steps for solution) 

Figure 1 is shows the principle of operation of this invention. 

As shown in figure 1, the input pen (3) has a light-emitting element (4) which 
irradiates a reflective plate (2) of the liquid crystal display screen (1) through 1 st optical 
structure (5); and light receiving elements (6) which receive light reflected from the 
reflective plate (2) through a 2 nd optical structure (7). 

At the same time, this coordinate input device has a driving section (8) which 
reverses predetermined coordinates of the liquid crystal display screen (1) from white to 
black in order; a detection port (9) which detects and sends the coordinates to the CPU by 
output signals from the light-receiving element (6) by white and black reverse; a control 
section (18) which controls the white and black reversing of the driving section (8). 
Detection at a detection port (9) occurs at the same time. 
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The aforementioned problems can be solved by a device with the above 
construction. 

(Function) 

That is, in this invention, the reflective plate of the liquid crystal display screen is 
irradiated by the light-emitting element. The input pen receives the reflected light via the 
light-receiving elements, and predetermined coordinates on the liquid crystal display 
screen are reversed from black to white in order. By doing so, the command coordinates 
of the input pen are detected by signals from the reversing. 

Thus, the former tablet becomes unnecessary and the structure is simplified. Not 
only that, input errors due to noise, etc., will be prevented. 

(Example of practice) 

In the following, this invention is going to be explained in detail referring to 
figure 2, figure 3, and figure 4. Figure 2 is block diagram of one example of practice of 
this invention. Figure 3 (a), (b), and (c) show the input pen of this invention. Figure 4 is 
a flow chart of this invention. Symbol usage is consistent throughout all these figures. 

As shown in figure 2, the driving section 8 reverses the liquid crystal display 
screen 1 from white to black following a predetermined order determined by the control 
section 18. The control section 18, at the same time as the driving section 8, detects 
changing signals due to white and black reversing through the input pen 3. The 
coordinates of the input pen 3 are sent to the CPU 16 by the detection port 9. Other 
construction is the same as the above. 

The input pen 3 needs to have the construction shown in figure 3 (a), (b), and (c). 

As shown in figure 3 (a), light from the light-emitting element 4 is collated at 
point P and projected from the end 3 A through a lens of the 1 st optical structure 5. Light 
reflected at point P is received by the light-receiving element 6 through the lens of the 2 nd 
optical structure 7. 

At this point, as shown in figure (b), the input pen 3 is brought into contact with 
the liquid crystal display screen 1 7 and light from the light emitting element passes 
through the 1 st optical structure 5 and is transmitted through the polarizing plate 1C and 
glass IB, and it is rotated by the liquid crystal IE. Then it is collated at the reflective 
plate 2 after being transmitted through the glass 1A and polarizing plate ID. The 
reflective plate 2 reflects this bundled light, and it reaches the light-receiving element 6 
through the 2 nd optical structure 7 by a reverse route from the above. 

In this case, if voltage is applied to the liquid crystal IE, the light will not be 
rotated by the liquid crystal IE. Light from the light-emittingelement 4 is absorbed due 
to the difference between the polarizing axis of the polarizing plates 1C and ID, and it 
will not reach the light-receiving element 6. 

Furthermore, as shown in figure (c), light reflected by polarizing plate 1C will 
hardly reach the light receiving element 6 because the optical axis of the reflected light to 
the optical axis g of irradiated light becomes g' and it is different from the optical axis h 
which is reflected by the reflective plate 2. 

Accordingly, an output signal is acquired by the light-receiving element 6 only 
when voltage is not applied to the liquid crystal IE. If voltage is applied, an output signal 
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cannot be acquired. In this manner, the input pen can detect the display status of the 
liquid crystal display screen 1. 

With this construction, the coordinates can be detected by the steps shown in the 
flow chart in figure 4. 

The area which detects (X, Y) the input pen 3 is scanned from one end of the 
liquid crystal display screen 1 in order, and the coordinates are read by scanning the entire 
display screen. Coordinated are determined by detecting the white or black state of the 
area (X, Y) where detection is performed. Coordinates are determined by the location of 
the command pen when there is a change at the detection port 9 if the input at the 
detection port returns to original when the white and black of the coordinates returns to 
original. 

This is one example of practice of the coordinate input device of this invention. 
However, the white-black reversing of the display does not have to be done over the 
entire screen. It is possible to perform it only near the predetermined coordinates to be 
detected. In this case, the scan time can be shortened. 

(Effects of this invention) 

As explained above, according to this invention, by reversing display dots on the 
liquid crystal display screen and detecting changes in the output from the input pen at the 
point, coordinates can be detected. The former table will not be necessary any more. 

Thus, construction and control can be simplified, which will reduce costs. At the 
same time, compared to the former tablet, there will be no errors due to noise, etc. 
Reliability is improved, and its effect in actual use is huge. 

4. Simple explanation of figures 

Figure 1 shows the principle of this invention. 

Figure 2 is a block diagram of one example of practice of this invention. 
Figure 3 (a), (b), and (c) show the input pen of this invention. 
Figure 4 is a flow chart of this invention. 
Figure 5 is a former block diagram. 

1: liquid crystal display screen, 2: reflective plate, 3: input pen, 4: light-emitting element, 
5: 1 st optical structure, 6: light-receiving element, 7: 2 nd optical structure, 8: driving 
section, 9: detection port, 18: control section 

Assigned representative: Sadakazu Igeta, patent attorney 
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